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BOOK REVIEW ... 
Phylogenetics, The Theory and Practice of Phy- 
logenetic Systematics, by E. 0. Wiley. Wiley-In- 
terscience, New York. 1981. 439 p., 133 illus. US 
$40.00. 
A new, world view of comparative biology is 
emerging. The basis of the viewpoint stems from 
18th and 19th century biological notions of natural 
order and from philosophical ideas of the role of 
classification or systematization in organizing and 
thereby increasing human knowledge. The "new- 
ness" of the view derives from the sophistication of 
the analytical techniques underlying it, including 
the formulation of a general reference system for 
comparative biology. 
The first person to call for such a system was a 
German dipterist named Willi Hennig. His formula 
for such a system was based on three observations: 
(1) the best system would be one in which the rel- 
ative relationships of the organisms being studied 
would not change no matter what kind of data were 
being compared or what stages of ontogeny were 
being studied, (2) the only such relationships are 
genealogical or phylogenetic, and (3) the best gen- 
eral reference system would be a phylogenetic one, 
and phylogenetic relationships are detected by 
finding shared homologous traits among taxa. Hen- 
nig reasoned that, if evolution were the cause of 
organic diversity, a phylogenetic scheme would 
provide the maximum number of informative com- 
parisons among taxa. This concept should appeal to 
parasitologists, who normally think in terms of com- 
binations of ecology, physiology, and functional 
morphology, or ecology, developmental biology, and 
morphology to explain host-parasite relationships in 
a coherent manner. Hennig discussed various ap- 
plications of his method, including comparative 
anatomy, biogeography, classification, coevolution, 
and mapping and timing the course of evolution, in 
an English text (Hennig, 1966). 
In the 15 years since Hennig's book appeared in 
English, many changes have occurred concerning 
these concepts. The a priori assumption of evolu- 
tion has been dropped, replaced solely by the no- 
tion of a general reference system that makes the 
most comparative propositions about the data at 
hand. The basic unit of comparative biology has been 
named the "three-taxon statement"-taxon X and 
taxon Y are more closely related to each other than 
either is to taxon Z because X and Y share at least 
one trait unique to them. The X-Y-Z statement may 
be represented by a symbolic pattern, or cladogram. 
Larger classifications are combinations of three-tax- 
on statements. Sophisticated, quantitative protocols 
have been developed to implement the search for 
the preferred pattern in any set of data (Farris, 1979, 
1980 and included references). That pattern is 
judged to be the one which maximizes the agree- 
ment, or congruence (Mickevich, 1978), among all 
the observations in the data at hand. Congruence is 
connected logically and empirically with the con- 
cept of goodness-of-fit. 
Within the past 18 months three texts written by 
phylogeneticists have been published, updating 
progress that has been made since 1966. Two of 
those, one written by Niles Eldredge and Joel Cra- 
craft (1980), stressing micro- and macro-evolution, 
and one by Gareth Nelaon and Norman Platnick 
(1981), stressing biogeography, are specialty texts 
geared for the advanced practitioner who wishes to 
pursue in-depth research in those areas. The third, 
and the major subject of this review, is E. 0. Wiley's 
Phylogenetics, The Theory and Practice of Phylo- 
genetic Systematics. This is a very readable, intro- 
ductory account of the technical and applied as- 
pects of phylogenetics along with information on 
curation of museum specimens and the various rules 
of taxonomic nomenclature. It is ideal for those who 
wish to find out what phylogenetics is all about. 
The book has eleven chapters. Two of those, one 
on curation and one on rules of nomenclature, do 
not pertain to phylogenetics per se, but are of prac- 
tical interest to any taxonomist. The remaining nine 
chapters focus on phylogenetics and previously- 
proposed alternatives. 
Chapter 1 concerns terms and concepts. Wiley 
presents his views of the relationship between phi- 
losophy and systematics, and the basis of systematic 
analysis implied by principles of scientific reason- 
ing. He does not think there is much to be gained 
from maintaining a disjunction between compara- 
tive biology and evolution. After all, every infor- 
mative comparison any biologist has ever made 
supports the notion of a hierarchical natural order, 
and the presence of such a pattern is de facto evi- 
dence for evolution. Thus, Wiley refers to his pat- 
terns of best fit to the data as phylogenetic trees, 
although others, e.g., Nelson and Platnick (1981), 
refer to them as cladograms. Wiley stresses that the 
ultimate justification of any scientific method lies 
in the vulnerability of its results to testing by new 
data and refutation if those data conflict. The logical 
connection between the desire for testability and 
the philosophical notions of parsimony, or econo- 
my, of arguments is stated. 
Chapter 2 represents a major breakthrough in ap- 
plications of phylogenetics. Wiley demonstrates that 
every published model of speciation implies series 
of predictions about phylogenetic patterns and bio- 
geographic distributions of the taxa involved. Be- 
cause of that, an experimental protocol based on 
phylogenetics could serve to test models of specia- 
tion. Wiley has produced such a protocol. 
Chapters 3 to 6 consider the most informative or- 
dering of taxa into a comparative framework, based 
on such concepts as naturalness, genealogy, pattern 
analysis, and fit of characters. The shortcomings of 
constructing the best-fitting pattern and then mod- 
ifying the resulting groupings are discussed. Best- 
fitting patterns represent series of internested sets 
of taxa, which are logically related to monophyletic 
groups produced by evolution. Departures from the 
postulated, internested sets results in paraphyletic 
or polyphyletic groupings that exhibit reduced in- 
formation content relative to the monophyletic 
groupings. The connection between most informa- 
tive sets of internested taxa and monophyly results 
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in an isomorphism between cladograms and phy- 
logenetic trees. 
Phylogeneticists espouse a particular view of de- 
termining homology and analogy (homoplasy). Ho- 
mologous traits are those determined by the best fit 
of all data; homoplasies are those similarities that 
conflict with the best-fitting pattern. For example, 
parasitologists know that the lack of a digestive sys- 
tem in cestodes and acanthocephalans is a conver- 
gent, or homoplasious, trait because each group 
possesses many other characters correlated with 
other groups rather than with each other. Details of 
methods for implementing the search for the most 
informative pattern are presented in an easily 
understood manner, well supplied with examples, 
in Chapter 5. Chapter 6 then presents a discussion 
of the manner in which all the information about 
internested relationships can be included in a clas- 
sification without making the classification too long 
and unwieldy. Of the suggestions that have been 
made in the past, Wiley's choice is a technique called 
the annotated Linnean hierarchy, which allows 
compression of a full phylogenetic classification into 
a more familiar, compact classification without loss 
of information. The "secret" is a simple sequencing 
rule, which states that any taxon in a classification 
is the sister-group, or closest relative, of all the taxa 
occurring below it and on the same level. 
Chapter 7 presents a detailed discussion of the 
two alternatives to phylogenetics, evolutionary sys- 
tematics and phenetics (numerical taxonomy). Both 
are shown to be capable of producing the same re- 
sults as phylogenetics under certain conditions, 
namely homogeneity of evolutionary rates. If the 
data at hand support differences in evolutionary rates 
among taxa, evolutionary systematics and phenetics 
produce results diverging progressively from those 
of phylogenetic analysis. The divergence in the first 
case is caused by emphasis on the accumulation of 
unique traits by the more quickly-evolving taxa. In 
the second case, divergence from the most infor- 
mative pattern will be based on the progressively 
larger pool of general, or primitive traits, exhibited 
by the more slowly-evolving taxa. 
Chapter 8 is entitled "Biogeography," a subject 
accorded a full chapter in light of the considerable 
interest in the subject engendered by studies of the 
congruence between patterns of phylogenetic re- 
lationships and patterns of geological evolution, an 
approach called vicariance biogeography. Wiley's 
chapter on phylogenetics and biogeography serves 
as a good introduction to Nelson and Platnick's 
(1981) text. 
Finally, Wiley devotes a full chapter to discussing 
the array of special techniques that have been de- 
veloped to quantify certain kinds of data for phy- 
logenetic analysis. These include statistical con- 
ventions for handling continuously variable 
characters, such as morphometric data. Both uni- 
variate and multivariate analysis are discussed, in- 
cluding Principal Components Analysis, Discrimi- 
nant Function Analysis, and Canonical Variates 
Analysis. Methods for analyzing biochemical data, 
such as those obtained by electrophoresis, micro- 
complement fixation, amino acid sequencing, and 
DNA hybridization are discussed, although the con- 
troversial aspects of genetic distance measures are 
not pursued. Karyological data are shown to be ana- 
lyzable in the same manner that other morpholog- 
ical characters are used. Difficulties in analyzing 
morphological data stemming from such phenom- 
ena as sexual dimorphism and variations in onto- 
genetic sequences are presented. Finally, physio- 
logical, behavioral, ecological and biogeographic 
characters are mentioned as under-utilized sources 
of data. 
A common element in all the available texts on 
phylogenetics, including Wiley's, is a lack of dis- 
cussion of coevolution. As indicated above, much 
of this is a result of the scanty data base for per- 
forming such studies. Certainly, parasites may be 
studied according to the principles outlined in Wi- 
ley's book. And yet, host-parasite relationships offer 
an additional dimension to the analysis of natural 
order and diversity not possessed by free-living or- 
ganisms. Phylogeneticists studying free-living taxa 
recognize that species live in particular areas be- 
cause they evolved in place, having been "inher- 
ited" with the areas as they developed according to 
the geological evolution of the earth; conversely, 
they may have dispersed into the areas after they 
had evolved elsewhere. In the same manner, par- 
asites may occur in a host species because they col- 
onized that host after they evolved in or on another 
host, or they may have been inherited, in the same 
or descendant form, from the ancestral host species. 
Thus, parasitologists may test congruence of hosts 
and parasites, as well as congruence of parasites and 
geography. They may perform such double-level 
congruence tests for a single parasite group or for 
an entire parasite community. This suggests that 
host-parasite data may be extremely important in 
resolving ambiguous results concerning host, bio- 
geographic, or community relationships. A recent 
analysis of the great apes, including man (Kluge, 
1982), produced some differences between molec- 
ular and morphological data. Kluge invoked a phy- 
logenetic analysis of primate pinworms (Enterobius 
spp.) (Brooks and Glen, 1982) as an independent 
test of the conflicting data. 
There is a rich tradition of documenting natural 
order with host, parasite and geographic data in par- 
asitology, beginning with Von Ihering (1891). Phy- 
logenetic analysis represents the formalized version 
of an intuitive approach which has been used for 
many years by systematists. In fact, phylogenetic 
analysis has made it possible to examine critically 
the much-discussed but little-understood phenom- 
enon of coevolution. There now exists an analytical 
technique for determining the contemporary (col- 
onization and ecological interactions) and historical 
(inherited, phylogenetic) components of such "rules" 
of coevolution as those of Fahrenholz, Eichler, Szi- 
dat, and Manter (Brooks, 1981). However, it is not 
surprising that so few parasitologists have made use 
of the techniques. Publication of Hennig's book in 
English coincided with a trend of declining interest 
in and support of systematic parasitology. Specialty 
fields often benefit from input of technical advances 
made in other fields. In this case, parasitology could 
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contribute greatly and uniquely to a major revolu- 
tion in biology. 
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